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production of a semiconductor device. 
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DESCRIPTION OF DRAWING(S) - The figure shows a cross-sectional view 
of the thin-film transistor. 
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Abstract of JP2002324808 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device whose manufacturing 
process is simple even when optimizing an FET 
structure to meet requirements for a pixel portion 
and a driving circuit, and to solve the problem of 
sudden off- current increase when forming the FET 
without sufficiently reducing a concentration of a 
catalyst chemical element in forming a crystalline 
semiconductor film by adding the catalyst 
chemical. 

SOLUTION: The semiconductor device comprises 
a first n-channel TFT semiconductor layer 
including a first impurity region and a second 
impurity region formed outside a gate electrode, a 
second n-channel TFT semiconductor layer being 
arranged so that a part of it overlaps the gate 
electrode and including a third impurity region 
arranged outside the gate electrode, and a p- 
channel TFT semiconductor region including a 
fourth impurity region arranged so that a part of it 
overlaps the gate electrode and a fifth impurity 
region arranged outside of the gate electrode. The 
catalyst chemical element is moved from the 
crystalline semiconductor film formed by the 
catalyst chemical element to the semiconductor 
film including an inert gas chemical element via a 
barrier layer. 
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[4#fFf*#©$gffl] 

[«*JS1] Sl©nft*iHTFTi:i20nft 

t ©¥«#ji tc^fiic^ n-s-ig 2 <D^m.mm.mtw, 3 ©^ 

n:P^*;PSTFT©¥^ftJi{Cffi^£n£ffl2©TO 

[|M»R2] Il©nftWSTFTi:S20nft 
^HTFTtpy+^STFTtiW-JEfill:* 
x.fc¥i*8it^oT, t^tam 10nft*;HTF 
TOfiflflfc^Sn, LDD«*i:&«jB2 0WS 

ft^MTFT©*i«:II:M$n, LDDjftjti 20 

3 »^M^M^«y- hfMo^iitzRit&n. wasp 

tt**S3] ■««lC«»t6n*Jlll©n^*;HlT 
FTt, IKI!j@8§tC^tt£>ft-5gl2©n3 1 ^*;i'g'TF 30 
T t pftMlT F T £ *ra-atR±fc« AfcipiPMt: 
SMTf^oT, WI2mi©n?-v^;H'TFT©¥^ 
JlK»«Sn*»2 0^««ffl«tSB3 0^«««*i: 

FTcfSfticMsnsg 2 oy^mmmmty 

-MSt- flBj&iSfcfc.fc'SfcKtt&ft. i3© 

^;HJT F T©*NIMWII;:JBriG$ft*iS4 (D^mVoUm 
tty—b*Mi:-&ifi*tt*li5tz.WL»£ti, fro, J| 
5 ©^FM^/ffl^«y- h*SO^«K»»t <=>ftTV>£> £ 40 

FTt, B«M3»fcKW-&ft*JS2©n^*JM'S!TF 

Ttpft *;i<st f t i t m-as«± 

giT*oT, WISBl©n5 1 V^S!TFT©^* 
ICflSsSSn, LDDMta5i2 0>Fa#fiii > 
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ft, fro, * fttt h* 3 ©«S 

3!TFT©¥3MWl»C#j*Sft, LDDffi«i:^5l4 
ft, AO« V— ^SfcttHK >W$.£-fS.Z> , m5<D^M 

T, 2 © nft^JUT F T fr'A 777 IB&\ZKt 

W-6*lTV»*!li:ftW«fr« i l s »#«t«. 

ft:s(iEefr*«<aE7c**ssjnbT, as 1 ©miw&sk: j: 

(UC/t'J 7i*^t5lSt, IWE/tU Tdiir^- 
#X7C5i§£ ixi0"/cm s ~ixi 0"/cm'©JS 

t, m»i|sj»#:jR*Kat-r*xat. *wr*^t*4* 
at t -r * **^s«©^®*te. 

flssffijt-r «M«7c**mJDbT, jr i ©jnawasfc £ 

JKCl/— !f-3t*!HjWr*X8t, ttteSg»K*^#:|g 

X7C^* 1X1 0 " / c m s ~ 1 X 1 0"/cm ! ©JSS 
T-^£¥^#lBI£fi&i&-r-2>l8<!:, sg 2 ©acorns k 

«tDi»E«ttSE7E**mtE¥*^BtK»»*-a--&xafc, 

ffflffi¥##BS£fSfc*-r-5Xat, SWT* 

-r§^s^gg©^M*fe. 

¥«#BI£Jg/£-r^iei:, ffi£#IIK¥*#I£lc1&A 
fb^{E&jl-r-g.Mi«7n*^mirabT, AS l ©liofcfflSKJ: 

ottffi***#:iK*»i«-r*xat. ffiffi»ft«¥i*# 
j«±»c/tu7»*jgj«-r*xafc, K(f2/N*'jT^x(c# 

#X7c3it£ 1X1 0 " / c m s ~ 1 X 1 O'Vcm' ©« 
M^ftMS^^tSlSt. ^2®jDii!ll 

t, mE#*#j«*iijatr*xat. atifsseiisf¥is<*: 
lei/- tf^^sgst-r-siat. 
•rs^^^g©^©^^. 

<b*flsai-r*«a7c**faip-r*xat. t5i2#s«¥ 

K^tf^TcSt* 1 X 1 0"/cm'~l x 1 0"/cm 3 

©2iST^£#i3ifls:jsi£jg/£-r£i8<h. sn^sic 
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*SSftl?-*XS£. MEIMWiBfcS'U 3 
JK±iC*^7c3R« 1 x l 0"/cm s ~l x l 0"/ 

BLtK^tf^TcStS: lX10"/cm'~lX10'7 
cm 3 ©M«T^fc¥##^£^J5£T5X;fgi:, ffift 20 

sist, wte^^^^-r^xei. ms«ar 
¥*ftjK£i'— tf^&Mit-r-sxstswr-sjits:^ 
a<h-r-5¥anfrg>e©fe&?7*£. 

[ffi^JSl 2 J Sf*H 6 7151**8 l lCDVvfftjfr— k 

30 

[»*jg 1 4 ] sfjfcjs 6 nmm&m 1 1 ©v»-rti*»— ic 
mm** 1 5 ] 6 ^mw^jr 1 1 ov»rn*-K 40 

ft. 

MMOU 6] »*8 6 71Mf**Sl 10V»"fft*-K 
*5V>T> MIH^X7cm«He. Ne, Ar, Kr, X 

[«#j8 1 7 ] m*m 6 Ti^w^js 1 1 co^-rnfr-\z 
^x. miess 1 (DmmsBMit, ;\Dy>7>y, 



[fff*s 1 8 ] mum 6 7ist»*« 1 1 <D^?ftfr-iz 
*jv>t. fltrffi&2©;Dn&Mg«, Aay>5>y, 

[«*S2 o] m&men^m&mi i©v>-r*i^-K 
2 1 ] iWcifi 6 ;r>sff*JK 1 1 ©urna*— ic 

43V>T, ttTl2Mi*7cm«F e, Ni, Co, Ru, R 
h , Pd, Os. I r , Pt, Cu, Au* <=> MlSfltc 

ISi, i0HB**#:»±fcte»Bt*»ri£-r-5«2OXS 
t. !91B««l«±K3Bl»«©W«»*»^-r*J8 3 0 

^t5f4©Igi. Btf2^2^tt©S*il^vXi7 

s 1 owwt*wt5i5 ©igi, mtzm2& 
vnnm-mmz-vx? t i-xmmmmftmomiRznfcm 
m\z—mmm<D^m.m7tm^mi5QVxm 2 R&m 3 ©^f 

6 ©IS £, MfHm2^tt©#* 
*^ t ^^^©^M^lTcm^mira LTI 4 Rtf as 5 ©^ 

rnyofc®.* 5i 7 ©is i s wr-5 £ 1 5#ni 
-r^^»^gg©f^m^te. 
[ft#jg2 3] m$mm±\z*mwm*:T&f8.-?z>%i 1 © 

tas^j*isi-h^i^«©^«e$jg^-rs^3© 

Igi, B5f2^1^tt©S«M^?.m2^«©S*M«r 
^t^40Igi< tCte®2^«©^«jl^-y'Xi7 
i LTWlE*aM*eB»C» 1 © K-XlT"-StI©W 
^Tcm^mJDbT^ 1 ©^FM#J^^^t-5^ 5 ©X 

m<DmR2titzmmzm2<D ^-xmx—mmm^m 
®Km&mtoisxm2Rzfim3<D^m.®mm*Mf8.-rz> 
?i6oigi, mzm 2 &vt<z>mnm&-? tisxm 
tz^mfcm ©ii#? ^ nrzmmz — mmm t. «s^©^fm 
mytm^ma vxm 4 Rtfsg 5 ©^MfeM^^^-r-s 

!7(OIgi, S:Wr-5£i2:1tSii-r-&#*^g§© 
[f»*JS2 4] |»^3g2 2*Jt««*JR2 ZXZ&^X. 
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i, f&fSA*U7JI±l;i##;*7C?!l£ 1 x l 0"~ 1 x l 

*«-r*ni&tf*£-r*¥*#g« io 

©f£§^&. 

te. He, Ne, Ar, Kr, Xe*^I«nfc-lS 

[f£i33©S£HlJfcIfti$i] 
[0 0 0 1] 

V^-5) ^rfflVife^^h^^'^T.^ (Thin Film Transist 20 
- or, £TFTF T<hf2T) £JBV>fc#*#g«Rtf ■*■©*£ 

[0 0 0 2] 

Kse*ttHfj ra-asK±KTFT*fflv»T»*sn&B 

ftT*TV>*. TFTOfgtltlT^I^'fflV^ 
V»*l^*fMftlle*IS«LT#fc. f IT, ^©Sffite 

[0 0 0 3] TFTOt«»1*tt**»55*tt, ¥91 

0, «#fe»*»»«ttTFT©Jfc*4Mfr*». TFT*® 
»KfflV»T«s«Snfc#ft**g*©*3SI!BlCia»Hto 40 

[0 0 0 4] fct. A*oJ:v>ft»M¥**ff*»j£ 

v»-e«r»*. ■*©&»£. *&&©¥«# tit^x* * 

U T©»Kl**XA-Xlrff ton-f, TFTOfMWM 50 
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[0 0 0 5] CnCML- #&fl¥7 - 1 8 3 5 4 0^ 
«-CH*$n*ft*«, = v$r;i>fc£©&«7G*£Sain 

TV»S. £&J;i, ^ntffr ©Eftfe* 
iSfe^cltfewrflit^oTV^. Mi*f^ffl©$>-&7n*t 
UTteFe, Ni, Co. Ru, Rh, Pd, Os, I 
r . Pt. Cu. A u *^S«nfc-lifcttS»lT 

[0 0 0 6] U*»U ltttffUll©&«*H5cX 

#K©K<f»£W;Mil*iiffctt. ^»^«5c*3&*3»#L, 
T F T ©««WWt * « 6 -3 «K if «Z> W«3&«* * . 

TFT©*7«»E3&*««niU. <@^©3g^t?« 

[0007] -s-ciT?, *ai^A«, iftiv»tyj»^u 
fflw^sHat-rs^ftsn^L/fc. tftov 

-X • >ffi«fcU>£Sanl/T4 5 0-7 0 0=0 

©jRUffissfrazifc-c, am*j£«^&iMMb©*£ 

£©«J;3fc8tfff©— 4#¥F?B3 0 3 2 8 0 HJKlH 
[0 0 0 8] -h!2L&J:5a*V»ll»»ttttft* 

[0 0 0 9] 7^T-f h 'J^77S«I«/Til©I 
ttHlftti. ^V»ffii(jffi^ Ion) 

[0 0 10] *:7«8Kffl*ffii*r*fc«e>©TFT<f|jfi£ 
LT, ffiS£r t l>~r> (LDD : Lightly Doped drai 
n) **jfijWD&nTV»*. E©$j£«, 7**)VW&iM. 

«**v»ttI«U-f >««i©rafc, ®5g*lc^M^7t^ 
£8^L&LDD®ig!£i8:l:tfcfc©-T?&-5. *y 
h*i* U 7 ft J:**>*«E«©*fl2*l&<©K«-3air* 
LDD««c!)-«»««y- httiia; 
£>LDD#fj£ (JWT» Gate-drain Overlapped LDD£# 
Kl/TGOLDiW) a<fc]e>tlTV><5. 
[0 0 11] 
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<di smizmrzytm »j» sjmuecf 

Mmummzy v $ u >yy-r h *i*£-rs#8!-*\ 

>^-r-s Cf£Kj£-a--g>) M&fi«t^^nTi>5. c 10 

[0 0 12] b^U yy^U>yf^ffl*#*fc*fc* 

mftmizmmzn&vxDmmzi * i o^/cm'^ 

±. ffiKSlxiO'Vcm'tSD, U>£¥*S 
F — fcf > y © CRT *4&3Wf IBJtf» na <hfto 
TV>fc. <t>SAfc **V>tt-f:fr>F— 

[0 0 13] f ft@»-*»*SS07i'f^ 

■a-TTFTO#|Jfi&flkj8flSbJ:5tbfci:#, #1*.^ 
- h ^® *f rJJH b T g Hfi^-M IC L D D ffitt$0?M4tl 

V>. 7* hvX^£fflV*TJgf£b,£5 t-r&i:. MfflX 30 

it b * ? t 2 ©psjs^w ltv^. 
[0014] auto,!: 3 t^awa. memM^m^x 

3c-r*#ftfcwr**B i ©ra«&*ft-r*s*, 

-^ffii!j|IIg&©Bifc£# it o ft T F T ©*gj£ o # 
[0 0 15] 40 

[^*^-r^fej?)©^a] ^i©n^v 

^HTFT,!:I2©nft^HTFTipft*;i' 
ST F T t*BI— SfcR±fcflliLfc¥»#fi«Tr*o T. 
MISS 1 ©n^V^;USTFT©¥aS<fcSKJgj£;*ft-2> 
Sg 1 ©^FM^fa^t^ 2 £«y- hUS© 

nflUcKW-Stl. fltrf2m2©n5 : -^^;PSTFT©#S 
#Jll::jgi££ft-5|g 3 o^a»fflt«y- h *!<!:— SB 

t)muz><k?\zmv*>n, fro. ^3©^FM^®^«y 
- hms©^ffloic^:w?,n. satSp^^^;^TFT© 
¥^^ic^$n^m4©^M^!ffi^«y-hm«ii: so 
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— «sa*ffifc£> e fc3JctB!W-£n, fro, ^5©?ttiit 

«y- h*lO*1>it:RW5ftTV>« bT 

[0 0 16] *5£W\t. ilOnfv^JHTF 

Tt^2© nft^HT FTi pft^JUT FTt 

t&sm ©5rmj*>«*£» v-xs/tfctFw >mm 

ft. ii9fESg2©n^^STFT©#MS#jIK^&;S 
ft. L DD«*£fc*» 3 ©*«««*«**- F*«£ 
— aBj6«S3ft*J;5KH9:W6n, fro. V— x*fctt FU 
< >ffi«<hfc£fg 3 ©5RK«««tty- F«*©*«K 

K»t6n. ttrfep^^^;uSTFT©^^ic^^ 

ft. LDD«iS5l40^«tffiW-MIi 
— gBfrfite^J^KiattSft. fro. y-^SfeHKt/ 

■f 5 <D7pm.tbis.m3.y- nionwt: 

[0 0 17] *5£0^«. WRflSIORttSnSflSl 

onftWfTFTi, Kiftm^^i§;^e.nsm2© 

nft^HTFTipft^-MTFTt^-SI 

st f T©¥##nK»fi&sn*js i (D^mmmmtm 
2 <D^®t%offi.m£izy- hnm<Dftw\zm-t<=>n. tuta 

I2©nft^;HTFTO*f*It:M^n5i3 

ft. fro. fg 3 ©^M^M^tey- h«^©^»tt£tt 
&ft, MISp^^^JUMTFTW^S^eiC^^ft-S 

&4t<D^mMnm&y- awtm&.&j^i-H! 

tt£ft, fro. JB5©3RK*<!B«tty-h*ffi©^flHc 
[0018] H*ffifcRtt&ft*Si 

©nftMHTFTt, B»I5IISfcl9!^6n*SB2 0 
n^Y^HTFTtpft^HTFTt^-Sfi 

STFTO*|fCIC)gjJ3h. LDDMiftSSl 
©^FM^/ffi^i. V-^SEfcttFlz-T >®«i:ft:5f 2 

©^M^ffl^t«y-hmM©nfi!Ucig^e,ft, mt2^ 

2©n^^^;l^STFT©*Sl*^lC^fig$ft. LDD 
*J:5CW!tt6ft. fro. v-^tfcttKW>(B*t 
ttrlSp^-v^;i/STFT©#^@tr^$ft. ldd 

mi&ttt2>m4<D*Fm%}Mmiy- hmmt-mm/s. 

z>£.o\zm-t*>n. fro. y-xifcttKK>««i 

[0 0 19] *fc. ±C9S«». B5f2^2©n^-v^.;l/ 
STFTfrAy7TlsI8Slr^:tte,ftTV^Ct*#@a: 
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[0 0 2 0] ML&i&m\Zi'V?>&± 
ti/VJ7m±iZ^7,7tm^: 1 X 1 0"/cm'~ 1 X 

t, &2<DMM&m\z£K)MtzMmKmzmz¥Mfrm 

6tf4i:t4»tiUTV>5. 10 
[0 0 2 1] *58*tt, HfttM6®C->U3>** 

B»»«*»*Bt±lC/ , «U7««»*"r*iai:. MIS 
/VJTm±iz%rtf7.7cm& 1 x l o' Vcm'~ 1 x l 

«h, ^2CDJomMSlrJ:OMf2M!«7C*$:t5fH¥^#:m 
[0 0 2 2] iSiIi;yU3>if± 

IHAU7«_h»C^^.7Cs(|* 1 X 1 0 ,s /cm'~ 1 X 
1 0 ,, /cm , O*fiE-C^^**#:Jlt&}gJ«-r-6Xa 

t, &2<Dmm&m\z£om&tem7cm*:Wim¥mftm 

C»»3*4lSt. tWE¥*#BtSHte6-rsxSt, 30 

[0 0 2 3] *f8Wtt, «6»*BK»'jn>£± 

*»fr*#»**MMMIl**ljtr*iai:, mlfH^II 

i»gE/1'J7 , B±fc#35f^7C**l x l O'Vcm' 
~ 1 X 1 0 * V c m» ©i8ST^-A>fc*^jS«:Jg*^^-r 
trauma Jc± 9, me#MI¥4MHR«ltA 

lit, 5Wti.ii:^atLTU.5. 

[0024] ife»*®±ic^a{b*{E 

WfE*ft®^*m±{CM'J7S«r}g^-r-5XSt. as 
E#»«^»#fflt±K#^7C** 1 X 1 O'Vcm' 
~ 1 x 1 0 ' V c m' ©«£-C^A/rt?i|s*fMSS£HMfc-r 
5igt, flng&msircfco, Mt2#r H ft¥ig#fil£fg#l so 
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[0025] ifc, tiM&w±\zmg,{t&G 

ttrf2#aK*S^S±icA*UTJl ; &^-r«.xa«*:, jffi 
BfflW^aMWLb&IfrjtfXTC** lxiO'Vcm' 
~ 1 x l O'Vcm' ©«T*^*»{WK**j«- 

WMms»»a#*xat. Htrf2¥^^^i^*-rsx 
it. meiifft«*wwiici^- i tf^srfigitTsxst 

[0 0 2 6] &tz. ±f2fgHJ!l£:fcV>T, WIEA»JTJ1« 

[0 0 2 7] isfc, Jtf2f£9iJ;:43V>T, f9IHA*UTB« 
Zf? XvMair«k 0 iflt2#SK¥S#K©3?E£^{t; b 

[0 0 2 8] £&, XfEfgBJilC&UT. miS^UTJitt 

*ilttC*il*#i»*WKo*iii*ttft:bT^an*c:a: 

[0 0 2 9] ±E»ia»'*V»T, HSffi/N*»J7®tt 

lEl~10nmT^3n, #JLRitT**Ili:*4* 
ftLTW. 

[0 0 3 0] ±«E»^K*V»T. 95fe#^X7C* 

HHe, Ne, Ar, Kr. X e 7^£>>lfc£tlfc— l^fc 

[0 0 3 1] ±E««l:*HT, ffigBSS 1 OftlM 

^S*5J;^H5fam2©Sn^ms«. ADy>5>y, * 

[0 0 3 2] ±f2fgBJK:43I^T, MI2^1 

Matt, «^&fflViTfftons^tSr#®tbTVi 

[0033] sfc, xtE^icjs^T, mrt2?s 2 ©joi* 
Mara, m^^fflv^Tfr^n-s^t^^tbT^ 

•5. 

[0 0 3 4] ifc, XIS^BHtC^V^T. m2M1&7cmte 
Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, P 

t, cu, Aufr£>mxnrc-m£tz\*&®LmT'&z>z. 
[0035] £>fc, *&m\z. m.&Mm±\z*mfcmit 



( 7 ) 

II 

4 ©is*. «me»2«m*<b 

TCSK&^Al l/T^ 1 <D*FMV)fai&*:1&rft?&m 5 CIS 
^82»tt©»*«fc^**£bTffli2*MMMI 

2»tfJg3©*tttt«tt*»J«-r*»6©lS£, WIE 

4 Rtf as 5 <D^n®m®.&Mffcrz>m 5 on t * #r 

5££:£4#giibTV>-S. 
[0 0 3 6] *&, **Wtt, lfc»*ffi±U:¥*MWi* 

iil^vx^t UT«Ef»*H:jS 1 © K-XiT 

— »«ffi©;p*£«7c*«sainbTS 1 <D^m.^mm^m 
^-r-g>m5©isi:. saiem2^tt©^«e^v7>i7i: 20 

-**S©:*M«7G**m!n] OTf 2 Zfctf Sg 3 ©^FMf5 

«*&rajs-r**5©igi. b 

[0 0 3 7] jfcfc, ±E5fi9ifci5V>T, fJfE-3i*S© 

V*£>. 30 
[0 0 3 8] ±IB^?gfC^ViT. ttffB^^S 

^±tC^X7C*^ 1 X 1 0"~ 1 X 1 0"/cm s © 

[0 0 3 9] ±J23S9!fc*lr»T, H5fH^X7cSg 

fcb He. Ne, Ar» Kr. X e ^jS^tlfc— 1£ 40 

[0 0 4 0] 

T«, Ar) *^tf¥*#lR*J«JlS&U CCSg^y^^ 

[ 0 0 4 1 ] ® 1 (A) IC&^T, 1 0 0 te^-©# 
KlC#g©RS^«^EV^^ »*L<«/N*U^A*;'i'^r-r 50 
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SfflV»«£t*tT**. »K1 0 0 ©SltSICte, T**ft 
SflOl tbTM«iffeSdK* 1 0-2 0 0 nm©J?$ 

H 4 , NH,, N,0*»6^«Sn*S5lBftft;*fl2->U=i 
>^£5 0 nm©J9£K^J&U S i H 4 tN, OfrZHr 

m.2nz>m2mitmti'Vzi>m& 1 o o nm©p$tc 

[0 0 4 2] TififfiflUK 1 0 1 ©-tCUg^T-S* j|Sf¥ 

^-MJECVDfe. ^HXn^^STl 0~10 0nm 

0 2fc-&3ift*tt*. ^^t*©^M^)5gft 
£5 X 1 0 1, /cm'«T^MM$i*-T*5< £&V>„ £ 

fiKUffljl**© CVD816fflH« C t *»SS b 
[0 0 4 3] ^-©^ ^at^tftll 0 2 0«IC 1 

(Hi (b) ) . *W#l!loeil{b*flEJtr-B«[ffllE^ffi 
©^•S^S7C^t ITBSt (Fe) , —y>r)V (N 
i) , n/\*;uh (Co) , ;^->>A (Ru) » a-^o 
A (Rh) . nvVOL, (Pd) . (O 
s) . -ri)i?*A (Ir), B# (Pt) , (C 
u) , & (Au) ftt'T&rb !lft6fr61ttftfc-a 

jis&m^. mmt&&-c 1 ~ 1 o o p pmor-^ji/S^ 

1 0 3$r^T-5. C©®^, SM^©glim^*J:< 

^ -7 v m t mut*m* ©i^^tx y^>ifvxm» 

is < c i: ir i o »g|^ ^;u«^^i^-icm^rr ' 

[0 0 4 4] *9ttr, ttg^ti 1 0 3itZ.<D^.ofi^m 

izmfetsti-r. xa^s, y^xvmii^t* 

JC«tOJgfi£bTt>av^ ifc. M«E7C^Wa 1 0 3 « 
1 0 2 £JBj£-rSiHN IP^Tlfii^&K 1 
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0 1 ±KJgJ&LT*5^Tfc&V\, 

[0045] #&n*m&m i o 2 tmrnytm^mm 1 

/HV>fcll$PnJJ&7x — )U (Rapid Thermal Annealing) 

■5. 

[0 0 4 6] RTA&TfT3*§-§i;:«, nmm^yf 

1 ~ 6 0 g>, jff S KB30-60 g>j£*r£it\ 
^ft£ 1 ~ 1 0 0. »Sb<«2~6lHl«il9igT. 7> 

^m^mam 

m&)\zte6 oo-ioocc, $?£b<«6 50 — 75 
o < cgsicSTira^$n-& s fc5^-r«>. ^©.t^^m 
»c & o it t l t , *m#mibmm mzmmum^ 
t&o, isio oB^-nit^i^^ita 

(c) 1 0 4S#5iti»TS5 

[0 0 4 7] ^Oi©MiH7 7-^7--^ 
£fflV>-5»-&lttt, JnS&MSlC&SE^, 5 0 0"C{CT1 

^rwe«ojpjiftMsi*ffv^ #mn*m&mi 0 2^ 

S^H^1CT5 5 0~6 0 0 < C 1 »^L<IJ580 
< C-C4^©Sn|^MS^fTV^ftK*#^l 0 2£& 
JfcftS**. ^LT> 0 1 (c) \zm-rmsbn^m» 30 
fill 0 4 4Mt5. 
[0 0 4 8] $e>»C^ftft^ K&ttSgf II 

Sfc&Kte, 01 (d) T^f J:3CI8ll*¥l*fM«l 

— tffti&itmste. ^ji/^*sia[s&ttaijfcieiiS!o« 

flcb— if£fctt@#b— if£/HVVTfc«fcV>. !f 
<hbTte, tf, ArU- !f, Krls—*?m 

&$>K). H*U— tf -hbTte. YAGU— If, YVO, 
U— if, YLFl/-if, YAIO, L — if, tf^Xl'— 40 
if, ;Hf-U-if, 7m>h'7-f Kb-if, Ti : 

m>-5»£K:tt. I'-if^igd^^ltSnfc^-if^ 

#-t-5t>©-C&-5#, i+yvl/- if*^V^«-&«/t 
Jl/X%8!]Hi£fgt 3 0 0HztU U~ if-x*;M*— & 
100~800mJ/cm* (ftSWKte 2 0 0 — 7 
00mJ/cm')W. YAGU- if£fflV>£ 

te^wli 2 iiSPiS*ffl ww^fgausss 1 ~ 3 50 
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OOHziU I/— if — X.*)V%~ 3 0 0 ~ 1 0 
00mJ/cm' (^WIC«3 50~800mJ/cm 
')£-r*£&V». -tbTBl 0 0-1 0 0 0 Mm, MZ. 

«4 o o umX'umzm^thfz.u—*f^mm±mizm 

oTBgjfrftWNfcVV, Sfc, YVO, b-if£/HV».g>*§ 
ai^j l OW©*KffcigoDYVO, k-if^<=>Stai£ 
n>t V' - If 3t * #*»3t *3(fF Kl J: 0 * W jft K SJ » b 
T, #tB8© + fcYVO,8ft£#|*a#¥*^SAft 
T, it5P&£StmbTfc=kV>. £©££ft3*JR'fc«fc0*e 

0. 0 1~10 0MW/cm'Ig 8fSt< 
«, 0. l~10MW/cm') A«MTJ55. -fL 
T, 0. 5~2 0 0 0 cm/s§g©ilSTl'- ifftfc 

vi-rntcbTfe, ±iEbfcj:5ftu— y*fflv», ^b 

— if3fc*3K3*5RKTl 0 0-4 0 OmJ/cm'l;*)£ 
b, 9 0-9 5 A— j^y^StoT^SS* 

agflcflgl 0 4K#f 5^-iffflg*fToTfc&V>. 
[0 0 4 9] C©J;5lCbTf#6ns^K^S^l 
0 5CH. M&tcP!? (££T?tt=y$rJM ^#UTV^ 

-tn»4JK"1»C*V»T— «Hr»*bTV»ftV»ICb5, 
T^WftlStrftS, lxio'Vcm'SiiSS 

itvtb&m^m-ftm^&M&L-rz z. h&i>im~z$>z>&. 

So 

[0 0 5 0] if, 0 2 (a) iZ^k-t^oiZigghn^m 

&m 105 (Dmmizn^m 1 o 6 ^jg^-r-s. ^dims 
1 o 5^x.y=^y^^nu^^\zwtm^m 

T, 1 0 6 tV^^tl'fS. 

[0 0 5 1] AU7I1 0 6©i¥S«l~l 0 nmgg 

i:b» mmztttvyyii'vstBm-rzz.iziz&QMs&t'ti 

^^r^tUV-t^^ H^'J71i:lTfcfiK 
ffi-CMSbTfe^ir^sA^^if^r K^Jg^-r^ci 

tanfit-g.. ffi©77i*tbT«, mtm-mm.^^^ 

— >*— ^>*fflV^. 2 0 0~3 5 0"CgSlCjn^bT 
7X7CVDStX;t^m IfSftfT'l~5nm 

>tf^ hffllZ&W)T'&T. >^if-r h<Df&£; 

1M KJR. ttft->U3>J|)t (S i Ox) , ifc«^7LS 
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[0 0 5 2] A'J7I1 0 6±\ZXAy?mx 

1 X 1 0 ,0 /cm 3 JW±©}gST^i?m2©¥»#BI 
<ft*«fctt, *ftS->'j3>» £25~250nm 

1 0 7 IJ^a»*i*I 1 0 5 tXyf>jr©l«H:6 

[0 0 5 3] ^**HJS^IiT«, f&KjE^SrO. 2~ 10 
1. 2Pa£T0. 2 P amRr?.fcoTJHla&KU 

isnfeitoA r L.fce*sia 9 icsr 

-T. ffi*«^©riUJt*frtt, #X (A r ) Eiitg£ 5 0s 
ccm, UtK/T7-6 3kW. ft&SSS: 1 5 Oti L 

[0054] 0 9 £9. «Btffi***«»tn«fiV»S^, 
IR 4»© A r fcOy-y*y>yiM hitTff 

(^-yi/hiBTSItSnSArlf) t©*^ 20 

«, ^#7.7G3t£ 1 x l 0"/cm'~lx 1 0"/c 
m 3 , $?£L<te, lxiO'Vcm'-lxiO'Vc 
m\ J;t)»*U<«5 x l O ,0 /cm 3 ©2gS-e-§-^ 

y * * y > if^nm z n&^mfrm&x a ? * 

[0 0 5 5] 7**5. ##X^*tt¥*#JR«1>T-*ftafl: 30 

«Tffitt-t?*«.fc4e>. m§kn*m#m 1 o 5 iau*«e 

RIZ-TZ: titter. #^fX7cmi:LT«^U^A 
(He) , (Ne) , T;U^> (Ar) , i"J/ 

h> (Kr) , +-fey> (Xe) ^e»jS«nfc-SSfe 

T -5 £> 3. n 6 7c3g £ -f > V -7. £ L Tffl V> 

[0 0 5 6] y-y^U >^$:«SI»CfigL^f-&tC«^-© 40 
^7r.-J^RTAi£TfT5. 7 7-^7--^ 

Srefr t*#ig>fCT4 5 0~6 0 0'C 

TO. 5~ 1 2B#P^©fll^MSSrfT5. RTAfe 

»*b<«3 0~6 Oty&tTZlt, ^n^i-ios, 
$fib<«2~6[sl^'3 3g-r. 5>^®©^^ffi« 

&mwb<z> *mfrm*mmmz\t6 o o~ 1 

0 0 01C. #£L<te 700-75 CCgfttCiTSO^ 
$tl-&J:^lC-r-5. 50 
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[0057] y>>^y>if«, tty?^y>4f«ut (ft 

0 2 (c) tC*3ViT^qn?^T«fc^l^ ¥^^©ff$ 

[0 0 5 8] COiiMlCioTfelXlO" 
/cm'-lxlOVcm 1 , jfiUHlXlO"/ 
cm 3 ~l X l O'Vcm', ,kOffSl<IJ5xlO H 
/cm 3 OJBflET?#^f^7C***tr**#:JK 10 71^ 

&fc-?z>z. titter, cintt. ^XTc^±f2Msm 

[0 0 5 9] 4£#X£^tr¥3$#J8l (yy^'J >4W 
h) I0 7ic«, 01 4T5Vr #^f^#«E«* 

1 0 9 hVT3A?— >^#A.etl-5. 014 (a) 
it. ?yi?V>if-V-f h 1 0 7©j^;E&4'£T##7.7C 

'J >^Stlfc««7C*»4. *SI&ft¥3$#i8l 1 0 5*6M 
n3t#*X?¥ft«* 1 0 9fc»»3-a-*c:£ji«T*.&. 

014 (b) «, yy^y>yu-f m o 7*t+-r^T 
M«t7c*©»«rEHt*»«iv>&a&. ffiisra-cys/^y 

>^4&Jl£fr 3 014 (c) fy* 

V>if*3r^ V 1 0 7^e,A*U7'J! 1 0 6*11LT, jS 

ft»¥2S#ffil 1 o 5KS-e^#x#fta<gbTv>58iT 

^bTV^. UTit-fX^S^S^XTC^©^ 
T» A'J7I1 0 6*^?LKlC^:-5i:#^.&tl^. d© 
, «jaE7C**ty ^ y > y*-f h Jr^Ed L < is. 

g#:«^Fffi^-e^-5fcJ6, ifSBK^S^l 0 5 IZM& 

D>*©t*^f,$:ffi^Tfe. ^©/^>7 — S^bStm 
«, 014 (a) ~ (c) ©#^#ffi««tr*Ct 

[0 0 6 0] ^->^y>^I^T«, *if*iftl 
0 7$r^«)lCX^5 i >ybT^-r-5. X-y^>^© 
77ffitLT«. C 1 F>iZ£Z>75>X-?&m^fc^\ t 7 

^-^AyN-r Knt^i- h (chj.no 
h) *^*^&ifT;^y^»r«k-5^xy hx-> 

^>^TfT33t^-C^-g.„ 3©B#;\*U 7H 1 0 6 ttx 

o 6«^-©^7^Kicj:y^-rnfisv^ 
[0061] 35LT02 (c) ic^-r j: o \zm$dm 

©5SS*n x l 0"/cm 3 J^TlCi-C«M^nfc*ga 



( 10 ) 



2002-324808 



17 



li 



<Dl£m\t&$l&)\z&tltt&Z>ft7Z.<Djjfa&$ : b -o Tj&g 
uOi5&MlK*i*ll 0 8BTFTO 
ffittJf©*Tfc<, 7* h-tr^^BHitfii©^^ 

[0062] mmmm2) y-^u>w h<tb 

[0 0 6 3] 1 lCi£V>, 0 6£Jgf£ 10 

Lfc&, ^'JTIlOeiC/JXvCVDST^X 
TLm&StS^mtem 1 0 7*2 5-2 5 0 nm©jP3T? 

[0 0 6 4] A r:SiH, = 5 0 0: 1 0 

Osccm, {SIffA4:3 3. 3Pa, A7-*3 5 
W. I«fiS^3 0 0'CtbT, l&^7n^Sr-&^^ 

£-§-tr¥gi#lgl) i o 7\z&m2&z>z.ttf-ezz>. z. 

(D^otZVT. ¥y ?V hOMl&Jjfetfy 7 X 20 

^CVDStioTfe, M«E7C*©«S/5U X 1 0"/ 
c m 3 &T\Z$LT°fcMtSfttc&M ) K¥m&m 10 8$# 

[0 0 6 5] 017 ( c ) (C^-r=fc 5 IC, 7, 

0 7£J£j£bfc*£, ^i\Z^rt>Y- 

7mT'%rtfx&<£ts¥m&mi o 7ic*fLT^X7n^ 

(^U^A (He), (Ne) . T;U^> (A 

r) , i"J^h> (Kr) , *-fc/> (Xe) a^Stf 

WX^tf^t*! 1 0 7 30 

AU7JI 1 0 6&£Kmz?Z>Z\hbT:'gZ>. se. 

k, wii 0 71:^0^^**41;$*, m§k 
[0066] mmmm 3 ) 0 7 

£I£9I-r30-e£>9, JD&ffiSKi 9 

— vyttza&Kvm.ttizz. D*giitt£fa±£-e-&2f*£tc 
■^v^Titt^-r^, 0 7T?«mgJ^I8iiri5ViTift^ 40 

[0 0 6 7] 07 (a) SOJ-mi (b) teHJS©^ 1 
tH«©HT$ 0 . £K 10 0 ±i:t«S1 1 0 

i . 102, M&Tcsft^wa i o 3 

i&Ltc'&. mm!&m\zjir>i£gkm.¥mftmi 0 4*m 
-r-5. 

[0 0 6 8] ^©&. 07 (c) lZ5nT£o\Z> jgj&jf 
f «M 1 0 4©*Il:/N-'J7I 1 0 6 se, 

iz^#7,7cm$:'£;ts¥m#mi o 7^^-r-g.. 

mi o 7 a. f$.mm\z%r#7>7tm&i x 1 o 3o ~2. 5 50 



x 1 0" / cm* <Dmg.-eS$.ti%£oiZ7,rty?&Wi 

[0069] ^LT, 07 (d) \z^t^z>\zmmm.m 

7x-;Uf£T?r?if£i::«, ^*^Hm c f J JrT4 5 0 ~ 
6 0 0tT0. 5~ 1 2B#ffl©lD^MS : £fi : 0. Sfefc, 

RTAfe*fflv^*^-c«, Jn^ffl©5>y^®*i~ 

6 0;g\ 5fiL<B3 0~6 0g>*ff$t, -?-n£ 1 - 
100, *f*b<«2~6 0jiiDii-r. 7>7"^i!I©^ 

00-1 0 0 0t, jf?£L<«: 700-75 O'CSgtC 
STSa^^tl-Si^l-f -5= YAG1/- if, YL 

FI/- if, YVO, I/— tf©$g2i«ii& (Sfi5 3 2 n 
m) £B8IJLTfcy-;>*U>y£fT5 y 

«rr*. fcx, yy^"j>ytti!iii«icfe#b. «fc 

0 !fiSfiT?*-&Sf0^rMT?y y * U >y*«iStrc <t left 
s„ 0 7 (d) Kfeur^T^-rJ;?!:. jKiSETc*** 

[0 0 7 0] fe*, £ ©trauma ic^oTfc, ixio 

'Vcm'-lxiO'Vcm', «P£L<«1 xio" 
/cm 3 - 1 X 1 O'Vcrn 3 , J: Off^ L< « 5 x l 0 
30 / cm 3 ©*g-r##*5c*£^tt¥*MMStl 0 7tt 

S#:®l©*£J|{fc£lfi^-r3fc 26 -cafes 

[0 0 7 1] ■€-©», ¥S*Il 0 7*a«»fcXy3=- 
>yitl^St^. X7f>^©*StbTll C 1 F 

K (ft:** (CH,) ( NOH) **tr**«feif 

t;u# «j -a r>x^ hx-y?>^-efT^^t^t? 

€••5. iO^A'JTl 1 0 6lil7f>^h7A-t 
bTtKfil-rS. A'JTI 1 0 6tt-€-©m7y^lC 

[0 0 7 2] S^KSSffift;* (Jg©^a{c*ttS^fi 

ZtctbiZit. 0 7 (e) -C^-TJ:5Ki£ifl^3g£*-r-5 
3M*fMltl 0 41ZMVTU— fftZmfttTZ 

V— tflC«feS4 0 0 nmOTOl*->vl'- 
■!f3fr*», YAGU— !f©SB2S!W«. ^ 3 KSSifcfc/HV* 
V^-rniCbTfe. liDilb^jg^l 0~ 1 0 0 OH 
zg«©AMI/-!f)ESfV», SKI/- *f%tk%^%: 
l:T10 0~4 0 0mJ/cm'l:Mb, 9 0 — 95 
%©^— A*-7-y^**fcoTBB|^L, 

1 0 8 

[0073] (njgjg^ 4)08 \t^m(D-^mmm 
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[0 0 7 4] 0 8 (A) fcjR'Ti'Sfc, TMtm 

13 0 1 ±Ktttt7G#&W» 3 0 2 & JgjSdEf<&. Ctl 

[0 0 7 5] t<Dm. 08 (B) fcjRTJ: 3 K3MW# 
1«3 0 3§, y^X^CVDfe-^MJBECVDfe, ft 
^iiXA^^ftT'l 0~1 0 0 nm<DJ?$tC^-r-5o 10 

MMT&mi tmm\z-?z>. 

[0 0 7 6] 08 (C) -Vm-TJi?\Z, ^£<D±\zmmM 

CVDtt?f^7C*5: lX10"/cm'~lX10 
"/cm 1 , ifSKIt 1 x 1 0 ,0 ~ 1 x l 0" /c 
m\ J;0ffib<li5 X 1 O'Vcm'CDfi^fc** 
#*H3 05£25~250 nm©I$TMtS. ft 

[0 0 7 7] ^LT, HI 8 (D) JC^-Ti 5 Kira&MS 

[0 0 7 8] RTAST'fT^»-g-iC«> iDjRffi © 5 > 
7tJH^l~6 0#, »$b<(i3 0~6 0Mitr^t- 
^-*l£l~l 0 0, »*L<«2~6(Hliit)3i-r. 7> 30 

ffl&JiZit 600~1000 £ C. £f £ b<«650~75 

0 £ C^SiciTJn^$n-g.i;5tc-r-5o n©«t53ft»fi 

mmmmiz^csLt,. sooticti mmm&mm^nm 

H^,<PK:T5 5 0~6 0 0X2. 5fiL<«5 8 0 t CT4 40 

[0079] z^mmmmtz^K). mmTtmiiwgkwm 

A«&¥«#I3 0 5lCrS]3&^T (08 (D) ©^©75 

(Si) zn\zJ:K) iia©jnMST?^»<bty 

[0 0 8 0] ■*-©&, ¥*§#JBI 3 0 5 ^SiRWtCX ? ^ 
>^bTl^i-r-5. X^^WTJ&tbTte, C1F 

b H7y>t, f h^x^T^r^A/W KD*+ 50 
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H <fls¥5S (CH>) 4 NOH) fe^-tf * vWSft £ 
TJl'TJ U f" =t S ^ X h X y ^ > i^TfT o Z. 1 36*-C 
CCDBt/^'JTlS 0 >yxhy/t-i 
LT«^t5. AU7I3 0 4ltt<D'&yymiZ 

[0 0 8 1] £5bT0 8 (E) f^T «fc 5 KM&TgSI 
©1*^1X1 0' Vcm , £TFfcS:Tr«i;&ftfc|§i& 
#fig£WT£¥*#18l (SB 1 ©¥S#W) 3 0 6 
^<t^T^S„ £©Sgif&«¥S#:S3 0 6©Sg||tt£ii; 

[0 0 8 2] ^9bTlfi£Sn5lSII#»M3 0 6 

S^CDTjfSltt^fcoTfigSbTV^o ^©i^Sdgll 
»¥i*MR3 0 6ttTFT08ttiO*T?&<, 

±y^±mmMoytm^miz *>mm-tz> z. £**-t?£ 
s. 

[0 0 8 3] 

[SygW (HJSMl) **«©SI«M«H1~B6* 
^SB©^jaiC^:ft«>Kll)[HlgS(DTFT (n^^H^T 

[0 0 8 4] 01 (a) fC&lAT, mfol 0 0tt#57. 
[0 0 8 5] ^bT, 01 (a) fciS-r«fc 3 1 0 

o ± ictt ft; -> 'J3>§, ^ft ~> >J3>IS «^ft^ft; 
~>'Jn>jR (S i O.N,) ^©&^a>S&*T*!si!fc8c 

in i o i &«as-r*. «*w«c-«ttT»ift«tit i o i 

tbT2jg^ig^?>fi£0, SiH„ NHj . RtfN, O 
^iSJStfX t bT^$n-5lg 1 ttft,3fcft,>>«J n >gg 1 
01a£50~100nm» S i H, . RtfN, O 

^tbTjEj«sn*S2ttfl3a{b>"j3>«ti o 1 b 

£ 1 0 0~ 1 5 0 nm©J53tr«S^-r-S«li§*i«ffl 
[0 0 8 6] SttSt-TS*^Sg«, TWl 0 1± 
l«3 0~6 0nm©IS-CMU -€-©^, 

i o 2 <Dmm\z. m&fc*ffi£rz>tmfem 

fl~10 0 p vmV>—y>r)Vfat$WFWL—v'r)\>i&. : m 
tt*xe±-T?a#UTttti*WJi 1 o 3«r^-r^ 
(0 1 (b) ) . 

[0 0 8 7] ftgt,m¥m#m 1 o 2 iM^jc^w® 1 
0 3 t&tmvtzftmz&mhtts.iiigiihitvfttbvfto 
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~6 0#,£;IT$it\ *n*l~l OS, ffSKtt2~ 

■ #iM^»f B iwcia 600-1000 "c, 
u<«6 5 o~7 5 ox:mg.iz$i~em$&-gtiz>J:?\z-? 

«KinJt*Stt*«!>*T?*D. *&l 0 Ott-f-ftSt*^ 

leftflss*. 01 (c) t£*-ttBA*¥*fl4i 1 0 4 * 10 

[0 0 8 8] (JK©£#«ci5W-"5*N& 

*&«e>Ktt. 01 (d) -t?^-r=t5t'*£ftS¥S^Ki 

yVl/- tf, ArU— !f, K r ***** D . 0#b 
— 1f<hbTH YAGI/-U 1 , YVO, b— +f\ YLF 
b— 9 s , YA 1 O, l/-if, ^571/-^, ;Hf— b- 20 
- if, 7l/*-9->H5-f Fk- tf> Ti : -tf^r-f 7V- 

wens. !f*fflv»*i»^-K 

lt3 0 0HziU b— *f— X*;i/=£— S&jg* 1 0 0 ~ 
8 0 0mJ/cm' ("ft*MtC« 2 0 0~7 0 0mJ/c 
m'JttS. YAG1/- tf*fflV»«*^-lC»4-tO 
SS2*SI«SfflV^;i/^5BiB«jft«:l~3 0 0 Hz t 30 
U b— !f — x^;i/=f — 3 0 0~1 0 0 0mJ/ 
c m' (f^SWCB 3 5 0~8 0 0mJ/cm') if5 <h 
-t-LTifi 100~1000 wm, #|;U;f 4 0 0ji 

n«<tv^ sfc, yvo, i/— ifsr^ii-s^-a-, m^ji 
ow(Da^ji©Yvo 4 b— • y^satmsnfti^— tf 

>fi:YVO ( ISIi:*S«fif*AtlT, 

pjjg^tcL.Tfigit-rn«j:<. 3:*)i#—&mz* o. 40 

0 1~10 0MW/cm'i£ (jifSKIt 0. 1~ 
lOMW/cm') #i&gT&£„ ^l/T, 0. 5-2 
0 0 0 cm/sgg©a^Tl/- tfJfc«C^L.Tffi^W»r 

fe. ±£bfcJ:?fcb— tf^fllW SKb— !fft£ft# 
^l:T10 0~4 0 0mJ/cmM:13tt. 9 0 — 9 
5%C0^--A*-5-y^^feoTi^aK¥^*^l 0 4 
l^T -5 b— If ffil £fr o T & & U. 
[0 0 8 9] ^UTr, *§&ft¥i£#BS 1 0 5 
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02 (a) izak-r*.5\zmskK*m#mi o 5±\z/vj 

711 0 6SMt§. A'JTIl 0 6 tUm ftbft 

<rs#;M-*if-f Hit. »{b->U3>«t (s i ox) & 

[0 0 9 0] 3feV»TT. y*y*y >^U"f htLTf^ 
7cm^^^¥«#:J^ 1 0 7 £J£j&-r§. *JW£0iJ-e«, 
A r <Dffi.&& 50sccm, l&BglEtl £ 0 . 2Pa, ;t 
"7-3 kW, iliS 1 5 0 1 i UTf ^X7C^* 1 X 
lO'^lxlO'Vcm 1 , Hf$b<«lX10"~ 
lXlO'Vcm', iD^KHSXlO'Vcm 1 
©Sflnr^tNNWWR 1 0 7SflE(W5. 

[0 0 9 1] ■€-©«RTAfe*fflV»TJHj»ffla*ffV^, 

an^^tbxtt, io^ffl©7>y^®* i~6 o#, 
»sb<«3 o~6 o^&jtrs-e-, -^n^i — 1 00, 
»^b<«2~6(si^0jg-r. 7>-?ytm<D$£ytm.mt 

ffiftfct>©£T5tf», **#JK3i*WW»Ktt6 0 0-1 
0 0 0 TC, «F£b<« 700-75 0 "Cg|Kfc£TrlnJfc 

[0 0 9 2] y-y^U>^lS*l7^> #I«¥S«:l 
0 7*a*llWKXy? l >ybT|fft*-r*. X.y^->{f(D 

C 1 F, iCtS^XvSffi^HH? 
-fx-v?>^ ffc^fcit H7 5?>-t», f h5XfJl-7> 
i E=l7AA'fFn**D-'fH (CH,) ,NO 

H) S#ttttC»^£7JU#U*«fc«fc5'>Xy hX-V 

^yf-zfro z. zwmnv 71106 «x 

[0 0 9 3] ^ffi<b*^S-r-57t.*JC, *Sj&ft;l8«, 
b~!f3fc*JR«tbT*>.fcV». #6n&«ftll* 

nfc¥^#:« 1 1 0 2-1 1 0 6 £J6?J5£-r-5. 
[0 0 9 4] ¥S#JI 1 1 0 2-1 1 0 6 

bfc^, n*^3Ul/S!TFT©b£Htt (V t h) £fM 

v>„ ***ic»bTpa!*^-r*^Mi«7c*Ke, * 

n> (B) , T;>SX«j7A (Al) , ^fU^A (Ga) 
&^I9«$1 3^7Csiia<$Il<=>*lTU5. 

[0095] -a^-c. mmzftffiznt^mftm 1 1 0 
2-110 6^mo^f-hmmmi 1 0 7&j^-r£. 

y-hM»Ml 10 711 ^XVCVDS^/V^ 
teX^^b, -?-C5i?S$;4 0—1 5 0 nmibT->Uxi 
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[0 0 9 6] ^b->'J3>^^IBV^^lc«, zfyX 
YCVDttTTEOS (TetraethylOrtho Silicate) t 
0,£g£-b. fcfo&li 4 0 P a . Sfitt3 0 0~4 
OOttb, ii5Mfe (13. 5 6MHz) fMSO. 
5~0. 8W/cm'TMStTMt5ii:*!t?f 

[0 0 9 7] y-hi^iidKl 1 0 7±fcW«JP2 0-1 
0 0nmC9ll©ill|i:LTffW>^ (TaN) 10 
1108i, Mm 0 0~4 0 0 nm(Dm2(Dmnmii 

lt^>^t> (w) iio 9t*aiMt5. y 

W, T i, Mo, Al> Cud^il«nfc7C^, 

V>. ilOtilS?>^ (Ta) BtT?»/« 

Wk&&.W>9fr (TaN) MTJgf&U £2g>WtSt 20 
;i> (TaN) JBtTTJBjfcU I2ffl»^CuIif5 

[0098] ^i-, K3 (b) \z^-r&o\zytmytTM 

\Z£.K) hfr6t£Z>-?X? 1 1 1 0~1 1 1 5£?£ 

5 1 >i7'Ma : £fT5. iyf>yi:liICP (lnductivel 
y Coupled Plasma : ^^1^7X7) X-y^>^S 

W^TaNCDX-y^>yiCttCF4 tC 1, tO, t 30 
$rfflVi-5di:^jgLTV^. -?-*V?n©;tf;*.8itfitfc£ 2 
5:25: lOsccmil, 1 P a ©SE?j-e:3-f 
©«IK:5 0 0W©RF (1 3. 5 6MHz) 

(^^T-> J ) 5OW0RF (13. 5 6MH 

z) l^^Ab. HI«l:S©SE/H 7XHJEE£f=P 
Jirf-5. £©S§1 ©X-y^^fsMcJcOWM^X-y^- 
^bTfil 1 0*««|0ja«B&7— A-«M*£-r-5. 

[0099] £©^, m2©x^^>y^frjc^x., x 
^^>yffl^xiccF, tc i, t^m*, -en^n©# 40 

XSiESttSrS 0 : 3 0 s c cmiU 1 P a ©JE7JT3 
-Ol^OD^ISK: 5 0 0W©RF ( 1 3. 56MHz) t 
*^AbTX7XVi&^lTft3 0#*§g©xy? 
>y^fr5. (tt»^a— 5?) !Cfc2 0W©RF 

(13. 5 6MHz) i^3$^AL. HMMlC^COee 
/\*-r7X«JE£EP;&n-t-5„ CF.tCl.^l^Lfcf 2 
©X->^>^#-CttW^RDtT a N^<h*>|s]:f§Sl~X 

t7S<x>v^>yT-s>fe«)jc«, i o~2 o%mm<z>m 



[0 10 0] C©U©l7f>i'ffllTll l/-^7h 
*"> £ ft Z> V 7. ^ ©fE^ £ j! b fc © 1 1* -5 H £ K =t 9 , 

&mm\zQim-?z/u Txm.&.v>®im\z£ v m 1 ©»m 

T-n-^<nftm* i 5 ~ 4 5 ° tft-s. ci 5 l/T, ^ 
i <Dx.y^>tf®M\z£K>mi <Dmmmtm2<Dmmm 

^^I10f«OltI1117~1122 (SBl 
©111 1117a~1122ai:^2 ©SmU 111 
7 b~l 12 2b) Sj&frrs. 1 1 1 6«y-hjj!ftgc 
lT*t), 31 1 ®^!R©3i«B 1117-112 2T?M 
frnfcV*6B«te2 0~5 0 nmggl7f>^3nf< 

is. i itmmtim&. £ txs „ 

[0 10 1] bv>X h^?,&5TX^ 1110- 

1 1 1 5$rl^*-a-rtC0 3 (C) K^-f =fc 5 IC^ 2 ©X 
yf>^ffll*?TO. X-^^MXItCF.tCl, 
tO.iSfflV^ ^•tl^*n©^7.gSSlt£2 0:2 0: 
20sccmtU 1 P a©aE^-rn-f Jl/^©m<ll' 5 
0 0W©RF (13. 5 6MHz) i^^SAl/TX7 
Xv$:^fi£LTX->^>y£fT5. *«fid <tttt*7— 
v 5 ) 1IIJ2 0WCRF (13. 5 6 MHz) mtJ&l&A 
U mi©x-/5 1 >yMatcJt^<SV^EA-1'TX*JE 
feffi&p-r*. coJB3ox y g 1 >y*#irj:t)w0[*x 

V*5->>tt*>. £5bT, ±aEJB3©Xy?->y*fl=»C 
±0Wfflt*a*1tXy5 i >ybT3B2O»«OSI«J» 1 
124~1129 (^1 ©*g*jl 1124a~1129 
ai!2©ltll 124 b~ 1129 b) ZMffct 

1123 hm&m-?& mi <DMVt<Dmm 

11117-1122 T?®t5tl^:V^«« 2 0 ~ 5 0 n 
[0 10 2] Wi^TaN»:*ff5CF,i:C 1 * ©fi 

^xicj;sx->^>y J s:jtc:«. ^$n«.5^7j;ps 

WtTaN07yft:«t*{b«©3l|gLE&ifc« 
W©7-v<b^-rS.^WF 5 *i@SS^ii5<, t<D 

t©WC l s , TaF„ TaCU «^igT*l>. 

oT, CF, tC l.Ol^tttWlRDtTaNK* 

irx-7^>^$n§. b^u ci©g^-^xtcjis©o 
■ ^SirantCF, to.^UTCoiFirst), 

F^^;l/^it«F'f^->^»»C^-r-5o ^-©*S 
*. ^ vfb«©jK*Ea*KV»WJK©Xy ^>^j£S^ 
^-r«>. — 3Sr, TaN«F^t§^:bTfe4g^^X-y^ 
>yj*S©fSJa«'>^V^ Sfc, TaN«W(rtfc^bT 

g!ft;$n-^-rvi©-e, O, £7&tnrr-5;i ( hTT aN©« 
®*«^Bftft;Sn*. TaNW^fc^fi^^m^^t 
S^b&^fcift, ^e,irTaNJK©x->^>^igft«<g; 
T-T-5. foT, W^tTaN^i©X->5 1 >yjia[^ 
^ £fP -5 £ t d« pJtg £ ft 0 Wl© X ^ > y MS £ T a 

[0 10 3] tLT. UvX^^ftSVX^^Sii- 
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H— ^fe©*fl=ttK-X**l. 5 X 1 0' 4 a t oms 
/cm'tU iD^«jE£6 0-10 OKVibtfr 
5. nSS##-r*^F*e«»7C*i:bTl 5lfeKJH-r*7C 
m> jftgttfctt»J> (P) Ifefctefltsg (As) 
*. I2f«©Stll 12 4-1 1 2 8)6* 

1 05fCM#lffi^ 1 1 3 0-1 1 3 4 
tlZ>. IS 1 <D?F&i<toffi.m 1130-1134 iZit 1X1 10 
0 1S ~ 1 X 1 O'Vcm'OlSilTnl^ftW 

[0 10 4] 04 (A) iZ5i-r£.?lZU>>Z. V 

t^&SVT.* 1 1 3 5. 1 1 3 64WUI2CK- 
tr>Wi£fT5. VT.^ l l 3 5ttB»lin»©p3 1 +- 

*;pst f t &&fc?&¥m&m<D?-**)]'Bi&W£R. 
^©jaa©®«<Sr&&-rsvx*-c&9, VX* 1 1 

[0 1 0 5] i!2® F-e>ifM3i::*5W--5-f 3-> F— 20 
7%©^#ttF-Xfi£ 1 . 5X10"atoms/c 
m'iU 3raliES6 0~10 0KVtbTU> 

(P) &K-t?>^T-5. S^ftM*®*** 
1124-1128 SlXS-?— YmWm. 112 3 ©JgJP© 

7* 1 1 3 5. 1 1 3 61?mt>tl1tffl&\Z\tV> (P) 

fimiosn^vi. dpix, %2<D^wm$mL \ iso 

- 1 18 2tf3 ©^M#;ffi*£ 1137-1141 

fig$n-g»„ sg 3 ©^M^ffins 1 1 3 7 - 1 1 4 nz\t 1 

xlO'^lxlOVcm'OSSIiTnf^ 30 

M&ftffll©flSS^2IJ:: «t D 31 3 ©^M#/M^=k 
Ofefi«ftK»J«Sn. lX10"~lxlO"/cm 

[0106] fffc»cu^ h^f.&svxi' i 

1 4 2- 1 1 4 4&mf$.VTm4 (B) iC^Ti 5 
3©F — t!>^MS$:fT5. i!©^3©F-fcf>yM*I 

o»*u*#^--r*^*fi»7csif*« i iaiD*n&jB 4 w^fm 40 

1 1 4 7RtfSg 5 114 5, 114 

6 s§ 4 (Dyf®tvafamtf& 2 m^mmm t 

ift^^icM^ns fcoT^ 0 , ix io"~ ix 

1 0 ,, /cm*©«*ieH-rpffl*tt*"r**tt«7C* 

^mio^n-si^tr-r^o $ 5 o^t&ttAtt 1 1 

4 5, 1 I46l;(iixio ,1 ~ixio"/cm'0 

'mbo^m.mm.mi 1 4 6 iraftoxs-? 
•j> (p) A»aarasnfc*«T?***», pi^w 
'^maTm^mm.tfitcD 1 . 5-3fs®msnT^Ti 50 



[0107] £ 5 <D7Fm.mmm 1148, 114 

9R^4©3FII*«*1 1 5 0 V»T«tt 

[0108] &>±3iT'<Dxm-z j £ti"en<D¥m#mizn 
So ^ 2 oittroiti 1124-1127 

gift-So I2©ftt©ttll 1 2 8«H^gB 

fc, SB2©JEM*©#mJl 1 1 2 9ttH*«K*V»TV — 

[0109] ^cv^-e, iiiffisi^si vmmmmm 
1151 £©ss 1 namtmM 1151 

1 0 0-2 0 0 nmtLTz/V^iytfcm&'Stil&.&m 

OMfcZnzmmi 5 0 nm©&ffc^ffc;->>J:3>BlT$> 
S& 1 ©/Iffllfciaigl 1 1 5 HSgftSfy'Ja 
>BlKEM5£2tl-£>fc©T?&<, te©->Un>&-g"tfi(feS 

[0110] *n-?no*si#:jiKaaiosnfc 
joawassfT o z. iTiits. 5oi^ms©m*«^* 

f^H'S+TM 0 0 — 7 0 0^, f^*69tC«4 10-5 0 

F-U— (RTAS) ^®ffl-rs 

[0111] ±ESttfcjaitB«H:. *§llft;©«H::tt 
btttMbfc^y tDV&mm&v U >*#trSB 3 © 

1137. 1139, 1140, Jctf^ 5 © 
1 1 4 6, 1 1 4 9y-y*U >tft*ft. ±IC 

tt* 7 «8M*«T*» 0 . ItA&ftf A V> d £ ^ & jij 

[0112] #v>t. @5CStJ;5i:. ^i©@F^ 

iii 15 1 ±e«ffittttft*mfr e.j&.g.sg 2 <Dsmm 

117 4 &mffr?Z>. JfcWT, V-XEI 112 7 

F*-;b<&jgfig-rs. 

[0 113] -^©^, A 1 . T i , Mo, W&£*£JiH> 
TB3^S^®^@M«:^fiK-r«.. If 50~2 

5 0 nm©T i ^i, ^J?3 0 0 — 5 0 0 nm©6M 

(AltTitO^l) i©«SJK*fflV^S. Z.oV 
T. V— X*fcttFK>E^l 153—1158. f 
— 116 0. feWMU 1159. B^ffi 1 1 6 

[0 114] JW±©«{CbT. nftWITFT4 0 
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1, pft^JHTFT4 0 2, nftWiTFT4 
0 3&m-r2>mm\3iV&4 0 6<h, nft^iHTFT4 

0 4. S»§14 0 5 fcS#-r*H*SB4 0 7^1^-* 

H*SB4 0 7©TFTIipft^HTFmoTfc 

[0 115] gg®j[elg&4 0 6©nff^HTFT4 0 

1 (»2©nfv*MTFT) tt^**;Wgjfc««l 

16 2, y- h*S£^f£-r&ig 2 CD^«©^*B 1 1 10 

2 4 t— «*««&.6J62 ©TM^ffl^ 1163iV-7 

h k >mt$.t vxmm-?z>m 3 o^mmm. 

«116 4*fbT^5. pft*MTFT4 0 2l: 

«***;W§foE«*l 16 5, y-h«i*»<jtr*jB 

2 112 5 4 **MMH 

«1 1 6 6 iV— >««tLTlI 
T£Sg5©^M#riWlU 1 6 7 4WITV^. n3^* 
JHTFT4 0 3 ($2'©nft*MTFT) 

**;wgjE&m«i 168, y-h*g£jgfirr&fiS2© 

Jim©**® 112 6 t— g&ft*fi&-5SI2 <D7fimtofam 20 

, 116 9 k.v—7M**it\tvv4z^^h\sXiamt 

n^^l^T F TR^pfV^MT F TIC «fc 0 
hUv'X^lHjgS, Ay 7 r ESS, 7 

y^m&tz£&M&rtrz>z.t.ifi-c%z>. mz, mmnE. 

A;£I»<@Wj5>'S, nft^MTFT4 0 lSfc|J4 

0 3©#}jg;&tjgbTV>-5. 

[0 1 16] H3gSB4 0 7©liTFT4 0 4 (Sg 1 © 
nft^HTFT) Ctt^-V-^JWBJfcflSa 1 17 1, 30 

y- bnm&mifcrzm 2 (Dm^mmm ii28©n 
mizmi&atiztto 1 o^w*«« 1172 tv-x«« 
k w >««t i<x®m-rz>$& 3 ©t««j®« 1 

1 7 3 5tLTV^„ Sfc, £&$JgS4 0 5 CD — ^7 0511 
«tbT«D6-r* i l s ##«lfcttlB4©3f:||*««l 1 7 
6, $&5<D^M%>MWL1 1 7 7*i^$nTVi-5. 

$i4 0 5ii mmm (y-M6«K£HHR> zmm 
*iix. &2&tt0«s 1 1 2 9 1, mm#m 1 1 0 

6 irTMSntV^. 

[0 1 1 7] Z.<D^1S.mmUA 0 7©±o50£06 IC 40 

flF^«@5t^l!it>©i:l/T^§. A-A'S 
tfB-B'*©WE«i6tfB5fc:**JSl,Tlr**. 06© 

©t£figa<tf;&D£*iT^-g>. ®3t*Jira©RftfH#j& 
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□ m £ rfii ± $ ■& -5 d £ & oj fg t & o t v > . 
[0118] *^bj«, issKffi&tf <KHnmis«ts^r« 

i^T^-S. UttWlCfct, n3^*;i>STFT«[n]g&tfc 
#Kj£DTLDD;$BlC^fc£*>fc-tf-T^S„ _hMi©J: 
Wft|IIIIOnflr*MTFTtty-Mit- 
aBjWSfc*LDD#iS£LT, =feK*y h*^U73Ki* 
CJ;*TFTO*fl3*B&<«ljftibTV»S. B$ 

* *;uSTFT»rnn^., pft*;HTFT*ii-ss 

B&TZ>£, ya hVXi'B lfeigx.Sfc©©, 
©SSSf*Wt5Ci^-e^§. 
[0 1 19] (IH;&S0!I2) J^hAy-h 

S. 015, 1 6£fflVvr#hAy-h§/TFTCDf£gJ 

ii (r o Tffl* ic iS^T -5 . 
[0 12 0] S«5 0±ic, B^b->Un>fl, SMb^'J 

3fso»«fc/^^-- >yny- hmm 5 1 

SWKfcfcl, Ta, Ti, W, Mo, CrifdiAl* 
«®l£fflV>n«J;V> (015 (a) ) . 

[0121] ^v^t?, y- hM»^ 5 2 £jgf£-r-s. y 
myitis u n >jk©*s, *> b < ttv^-rn^cDjKoa 

S«IJfiKlbTt>J:^ (015 (b) ) . 

[0 12 2] 'A^X\ &8,ft*mftm£VXTW7T 
XyUn>g5 3$iCVDS. ^XTCVDffi, M 
JEECVDS. ^lf?**^«7;A^^U>y&^J;0 1 0 
~ 1 1 5 0 nmJPKHMfc-r*. y- hi^i^K5 2 

i7^77X->'Jn>i5 3iH mVf&MfeXBrft 

14/^ 5 y +-^> b # ^mnjEo&m z> z. £ &x # 

S (115 (c) ) . 
[0 12 3] 7t;i'73'X->U3>l5 3 \Z& 

£k<t&{%mTz>Mm7tm&mmvx. f&mjtm^^m 5 
>I5 5^^-r^.. 

[0 12 4] SlftlgAmofc?,. ^^,M>-'Jn> 
15 5±(rA'JTll5 6*»J*-T*. A'J7l56tL 

*3, **JS0i|-e«, Mi«7C^ (n-y^r;P) ^y-y^»J> 
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D»*an*^3*;p**-y-f HK*»i«r* (015 
(d) ) . 

[0 12 5] ^V^-C, y-^U>mhibT^ 

r©SM50sccm. «ffA^O. 2Pa, 
-3 kW, 5 0X:tl>T%}JS7.7im$: 1X1 

0 ,g ~l X 1 O'Vcm', $f£L<tel X 1 0 ,0 ~1 10 
xlO'Vcm 1 , J:D»S L<«5 X 1 0 ,0 /cm 3 © 
iBan?^tr¥3S#J«5 7 S/fcfflrr*. 

[0 12 6] #V>T, ^ffi14¥»^5 5^&MflUc* 
£y.y ^ U >^1M h 5 7 IS»»S-a:* (<7* y * 'J >^ 

r-s) ittixotamSBm&frS. mmsiim^ rtas, 
msm\z.a v . ^ifftffi 5 5 ©«*«7cst®g£ 1 

X 1 O'Vcm' OTIC* T«'>S #5 i i^Tf ^. 
tf/S 'J715 6 StR^TS. 20 

[0127] aoTMfcsajniSfcis^TlSft 

851 0 0~4 0 0nmfT^t-S. £©*fi£d&tt, 

[ 0 1 2 8 ] ^CV^T, Ui?^ KA^^SVX^SfflVi 
T. ICnftMfTFTOfittlirSS^Sfy'J 

[0129] «»«->U3>jKfcaaasnfc^ 

*. erai^jSdKfi> ttft:^'J3>fflt. «ftj/ij3>g. 

myitis ij 3 >01VCDt(yUK;A> 65 0 0-1 5 0 0 n 

[0 13 0] «±(OJ:-5»C*^«, TFT©^tft«Cll 

[0 13 1] (IUi0<l3) mi 0te7^5M 7*-7h'J^ 

7jk-?mW)1s}&&6 5 OOnft^STFT 6 5 2, p 
fV^HTFT6 5 3. RtfBB5jtgB6 5 1 ©X-T-;/^ 
>^fflTFT6 5 4, «tSt$«fflIffi T F T 6 5 5 
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[0132] f- h«@6 0 8~6ii m 
<£>> U3>, shifty u n i ©erases 

-So 

[0133] mwj®&& 650 ohiss«ij««, y- h« 

Tf«#B&-r-5. nft*;HTFT6 5 2Stfpft^ 
;kiTFT6 5 3l;ttE86 12, 6 13^1b- £ 
n?.OTFTi£:fflViT->7 h I/v^X^^ y ^HSS, A 

[0 13 4] IB3Rffi6 5 1T«, ^-^12^6 1 4*^X 
•fyf^fflTFT6 540V-X*CS«U 
>#J©l2lfl 6 15 ««S&$W/H T F T 6 5 5 CO-fr— h« 
S6 1 1 tSiLTM. Sfc. 1MMTFT6 5 

5©v— *«tt*wfl«ee*6 1 7 tmmv. kk> 

[0 13 5] £n£©Ei8±K«g'ffc->y':3>fc£*©W 
«ttfi*«»*6j«*3B3 0lBIIII|ft*MSJ6 2 0 4MUT 

tt«*»oTVi*. ^©H t O«Hi^n5i:fIfc 
U WttSKt^S^bS-a-SiRHt 
H, 0©©^^^ J6tC, 13 

ommm&m 620 <D±\zmt^v n >*&ttgMfcs£fb 

it, ^3<D«^iSse»JK6 2 0**B&bT, 3S4i*&gdBS6 

2 1 ©— JI©<^T;i©/I£J£/&T££<bfc'^fire&-&,> 
[0 13 6] 6 2 7«^4^gdK6 2 1 _L 

kubj*u i to (jnb-f>i")A • xx) tzzvmm 

*«tt*m-P»jS-r*l»«6 2 2, IE?L&A/1, jEA* 
2£», *3tt/BS:t***-r**«<fc-&«lJi6 2 4, MgA 
g-^L i F & t'C7JW 'J^IS fcH7;W >J ±S#I 
&HV>ttft&m\<>TMJ&.?Z>feM6 2 5 £**&j*-dTV» 

-5. mmts*tom 6 2 4 ©f£iiffl&«>g«ffi;i:frfc© it- 
's. 

[0 13 7] ^m^mm 6 2 4^|Sffi6 2 5IWly 
5^t^t?#75:Vi©T, m« 6 2 2 l~-g-fc>i*"t\ 

«62 i±fc«53ttt»as«»Tr»rican*nnsi6 2 

3 5^JtS. Blg/l 6 2 3 6 2 2 ©^gi5«r«S-r 
Z>£z>lZMl£-?Z>. M;#miaZ. iSI6 2 3ii^I 
COUiSXh&mifiL, ^-^7«tC 1 ~2 MmgS©i¥$ 

iitez>£o\z&i$.-?z>. ^-©m> ^©A^->*^it 
$cli>«i©i/v'xh^$fflv^i. ^©JP$^ 



( 
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V>T»ffc-r-6 C t *> pJffiT?**. 

[0 13 8] ItS 6 2 5«. tfc*H*©/hSVv7if*5' 
■^A (Mg) . U^tfA (Li) ^U<«^;P->"^A 

(Ca) S^rtT#»*fflV»*. £?£L<teMgAg (M 
g<hAg£Mg:Ag=10: 1 L Tffc 

*«B«JHV**lttfiV>. il:fcMgAgAll«, L i 

Aim LiFAiti^tfens. s&k 

■t©±JlK:tt, ift'>'j3>*fctt, DLC1TI5» 
j&$£6 2 6£2~3 0 nm. »£t<l35~l OnmO 
P^TJUfiSTS. D L CltlHy7X-7C VDSTf^Bl 
figT&O. 1 0 0"CKTOi*T»«LTfe. WttA 

<mmm6 2 3©»^TWt5^t^Tt5. 
nitfRjarrr**. *tT, DLCiiMisiii;*, 

CO, CO,. H, Oti.2i<DX7>/V)7&&m^Z\ti>m 
e,nTV>S. ^ 5 jfSfe^dK 6 2 6 te. 116 2 5 4^1 

^. us 6 2 5 tmmfb^mm 624 

[0 13 9] £©J:5K, RggJ16 2 3(Cjg-f 
< WWfc^i 6 2 4. 6 2 5 *JgriEUW*»* 

<zttfpjmt?s.z>. mm\^mm & 2 4 kb* 
^h, o*«t>^^fcJ6. -^n*^D->+>y-r«.fcae) 
tc^fb-> u a >*fctttt<bffi{b>' u n >s fc«D l cm 

6 2 4*«WrS7;i/*U^JB7n^*^»ctH$^:Vifc4e>© 

[0 14 0] 01 0TliX-f7f>^fflTFT6 5 44 
i*IM»fflTFT6 5 5tc«y 
-Ultt- A-7 7^t5ffi«IHW> (LD 
D) SKttTTVi*. ^ftxU3>4fflWcTFTIt 

f^fflTFTi, *y h*irU7aAKjfiV»*aE«I» 
fflTFT) £jgj&T-5£.hte. »lr>flMRtt£WU 

[0141] 010 T^-T «fc ? K. TFT654. 65 

5 &&&r*¥mi*m<DTma (&K6 o iw icra, 
\z\zm i osmtttuRe 1 8 4t»*sftTv»s. — 

W«i%^T6 2 7©TS«fc»4*4fttMJ{6 2 1 tW£ 

^$nxv^. ±mmz\tsn5MmM6 2 6*<jg^sn 

-5. TFT6 5 4. 6 5 5 £*gfcii5;hh >J «7 A&£© 
T;W*'J^®«. ?5f&®<tLTS«6 0 ltf«%3t$ 
^ 6 2 7##x.6nsai. T«»K6 0 2i:^l©I 

ra^s^6 i 8-^mtsz.hiz^ozroy^>ifLx^ 
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W^ft^ 6 2 7«^^H, 041fcl 

^■n$r7'D^^>^-r^fcae)ic^4iSsei^6 2 
l, jB5jfe(WK6 2 6*»»j«anT^s. £n<=>{4W«s 
fs**^ 6 2 1 &m-tz>7 )vtn)&m7tm*9\-\z&izt$. 

V» £> CD $ fig # L- T V i 3 „ 

[0 14 2] 0 1 0T^TJ:3fc*iS©W«3BtegiBfc 

i. i Tocft*sns89ii*«fltw§i;5fts»«6 
io *. 4rttK&4K*> ft-ssg 2 vmmmm. 6 1 9©ig@ 

[0 14 3] JJUh©=t5t::. TFTtfi^ttS4ffi 
tOJ:5a:«*S««TFT*fflV>TBaftIgI 

oj&tSA-rs^tswcwjfts^rbTVi*. 

[0 14 4] Z.<D£?\Z. **W©yy^'J>j^ttS 

izwg, z. <d & 5 u^mfrm&m^TT ft zitn-r 

30 ££i:KJ;9. tttfflctViTFT^St^itm 

»£ft£#tt©S&STFT&f£9fctt-5 

■5. 

[0 14 5] (*M0H4) HJS«»J3 tft 

[0146] &5£m£mjfcisTnMm3<Dj:5\z. w.\ 
(ommmmme i 8*«?j*-r*. i*v»t, m2<Dmm^. 

40 t*R7 0 ^2©BWifeSdKtUT«. ft 

«lft»»l«»*l. 0~2. OtfmCTSWfflSrtt 

n«=tv>o ftwarretrntL-Ttt. ifc->>j3>R*& 

7C vDj*4fflv^T^fig-rn««fcvn $ t>\zm.\tmt>' 
'J3>i4ft^«^n /7Xvcvdsii;j;o 

T. ^^X»CS i H, tNi O^rfflV^T. AR^It. 
JE73 0. 3 t o r r. £^1$4 OOt, RFiBA 1 0 
0W, IMXSIBS i H.IJ4 s c cm, N.O«4 
0 0 s c cmf»*tn«J:H. $2©irW 
50 itlTSOGf4ffl^Tfc,tK S2 01K 
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[0147] &2<Dmmmm*mwimm&m 

(Chemical Mechanical Pol ish : <fc*««W*) fetP? 
V». CMPSIl «iDI«©*B£**PK:U ^-ntcte 

— ^WJt^S (Platen or Polishing Plate) ©± 
T/tvF (Pad) tlf*) SISDM. ftjnittt/^y 
#*HME*fctt»»S*T*W»»0*IBSft^ • 4*4* 

fc, SB 2 ©@ra«fe^K 7 0 1 ©¥i$JgJ¥J&< 1 • 0 ~ 2 . 

[0 14 8] *V»T, %*M3ld£V>. £3j&ftlDt7 0 
2, £4f£t*IR7 0 3*»riE-T*. IftyU3>tfc(4 



34 



^*i7 o 6fc#sn*7;fcfrU£jR^««#»©?^swf» 
[0149] *v»t, sg4i&£8tf8i7 o 3±\zm.w&mn 

m&8 0~ 1 2 0 nmOfSfMl/, x-y^>yt*-g> 

iticj:-3Tiit7 0 46)g*t*. fc*, xmmmm 

T«. afltatlTKft-f >5?>>A • XX (I TO) 
fflt^BIYb-r >-^^AlC2~2 0[X]©SMbffi« (Zn 

o) *fi-g-ufcaw#«iK*fflVi*. 

[0 15 0] m*X* 1117 0 5 &Mffc?2>tz.rsb\Z. 
^XK #»J-f5K, #'J75F, T^UiK BCB 

!fl,Tfr*> 1 8 0~3 5 0*C-CJnHR«iaSff^©*«»S 

bv». SEfc. *«3tttt7^u;n!t*fflv»T»j«-r**^ 

fctt, 1 8 0~3 5 0 < CTJO^MaS:fT-s.^. I?f 

mtJjkmm&m^z>Wi'£\z\z. cvD&t3.£\z&-o-ctfi 
[0151] #v>t-. ma 7 o 4 &£&m&m i o 5 ± 

\Z&mt&<®>m 7 0 6, IS® 7 0 7 D»J* 

ft*, mmit^m 7 0 6«, 3t%m<nmzi£i\.&.x 
D»*snTv»5. mmit&y>m i o 6 ©§«ffl& 



[0 15 2] ^OJ:5l:UTBHi7 0 4. Y«4b#«M 
7 0 6*«fctfftS7 0 7j&»&fc*W«5WIHIHP7 0 8* 

[0 15 3] *SV>T. 3 fcfi£V», S5MW7 0 

9«DLC0Wo|fifldK«»j£'i"«. ^©cfcaicLT, 

£f£§!-r£ -5. 

[0154] jw±©ct^ir, *»foyyi"j>y»ft 

££*<T?£, H©J:5«i:*»*Mi*JBV>TTFT*fP* 
-r*JltfcJ:t)» 4*tt©J:V»TFT«rfP»-r*ifc!8(*Tr 

fc*V»T, 4*tt©Stt*TFT*^0Jb»t*Ct*«T 

[0155] mmm5) ^mmm^t. *&m&mm 

UTff«*ftfcTFTOfl«(tt*J:tfWWWtt«St 

20 [0 15 6] 019 (A) «, nft^iHTFTOi 
JSft * M£ L ft £ -5 . 

[0 15 7] #ffl«Att, «*ttOff«6l 0^«SE« 
JE*P^-&dtXW«bT^*. lite. 1 0^«|E«jBE 
ittT FT (Ai F E <„.„,) ifl 10 96 

«t*fr^7 7i:yD-/M-c, #e>*i5ffii&§ito& 

*»TV»*. WE£iIfflLTf£§a£*lfcTFT (BtU 
08S) KMLTW^SffofctH^. 019 (A) T?jj* 
30 -r^^lC. 1 0^-RtE«JBE«Lov©S$*l. 0^m© 
B#»C17. 7V, Lov©S$*«l. 7jum©B#tri9. 

[0 15 8] fefc, 019 (B) lC*%^^jgffiLTf^ 

S*nfcTFT©id-vgft«6iSt. WJttt. y-x 

HIjEE (Vs) H0V, PK>II (Vd) tt, IVifc 
14l4VilTffofc. [SsitTFTte^-v* 
JkB (L) #4. 5X2//m, ^Y^MI (W) ti*3 u 

[0 15 9] liTFTIl *7W.ffi ( I off) **lpA 
40 £tTfcW>L6nT*0, Vg#i«^»IS© I of f©BfctaJ:j&« 

o**Wx.e.nTv^. n&i&mzm&b 1 o o~ 

130 (cm'/Vs) . S10. 174~0. 185 
(V/dec) AffftWttft* H fci«TSfc. 

[0 16 0] £U:a>J3£lwJ:Q. *56«*ilWr*Jli: 

[0161] mmm6) ^m^nmvxm^nrz 

CMOS EJSS^HstiaBttT ^ f-f7"7hU ^XiMr 
50 ^7"H (SitSSSl) CfflV»*it3&«Tr#*. EP 
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[0162] *:<Dmumm.mm£isT\t, m^*** 

7. ^i??)),**?, -fuVz!L>7*?- (VTM2itz\Z7 
*) ft£*«ajSW r &tV&. ^n£>C7>-0t|£01 1,012 

Rz*m 1 3 tc^-r. 

[0163] mil (A) tt/t— y^-;i/D>tfi — ^T? 10 
*D, *ft:2 0 0 1. H^A^JgB2 0 0 2, &a*ffi2 0 
0 3, F2 0 0 4<$*#tf. 

[0 1 6 4] 01 1 (B) ttt'f«/7T3&0, 
2 10 1, *^SI52 1 0 2, «^A^SB2 10 3, JtfF 
X-f7f 2 104, 10 5, §|fcg&2 1 0 

6^£^tJ„ 

[o i 6 5] mi i (o « ; tA'f;i/3>tr jl— ^ 

-b*;i/3>fcfi-^) T&D. ##2 2 0 1, #;<5g|$ 
2 2 0 2, S^«|52 2 0 3, S^<';?2 2 04, * 
3j*S52 2 0 5^£"g-tf. 20 
[0 1 6 6] 01 1 (D) tW-y;Hr-fXyi/'fT 
##2 3 0 1, m^k^2 3 0 2, 7-AgB2 3 0 
3^^^-tJ., 

[o 1 6 7] 01 1 (e> teT'oi/^AztmLXimm 

0. ##2 4 0 1. &7jtffi2 4 0 2, T.fcf-#gB2 4 0 
3, !2fiWfc2 4 0 4. SfX'f^f240 5f4^ 
«J. u©7l/- ^-tefEfiU&ttiLTDVD (D 
igtial Versatile Disc). CD 

m&m^. &$kmm j $>&wm& j $>y-& j $"f 30 

h£fr? -5. 

[0 1 6 8] 0 1 1 (F) «^^;^^^-r$>D, * 

#2 5 0 1, «^BU2 5 0 2, «flggB2 5 0 3, Sf^X 
-f^2 5 0 4, ggjgR (05*L&^) #£^tf„ 
[0 16 9] 012 (A) «70>hSyDi;i^^- 
&ttgS2 601, X<7U->260 2^£rg- 

tf. 

[0 17 0] 012 (B) tt'J7Sf:/P5?x^— tr* 
0 , jfcffc 2 7 0 1, Jgftgfi 2702, 5 5-270 
3, Xi7 U->2 7 0 4^£#tf„ 40 

[0 17 1] 012 (C) H 112 (A) RZf 

012 (B) <PlZ&\-tZ>1$>&tmW2 6 0 1, 2 7 0 2© 
#I5£©— #J£^L7c0-?&<5. &#tgfi2 6 0 1, 2 7 
0 2te. Jtjg^^2 801. 5 5-2802. 280 
4-2 8 0 6. ^^O-f-^57-2 8 0 3, 3/U X 
A 2 8 0 7. M^Sii2 8 0 8. &*§^&2 8 0 
9. &ttft^2 8 1 OT'ffis&ZtlZ. SM*f^2 8 

ion ®ftu>x&&t} 7 t¥% : T-ffif$.tinz>. 

fiS^oTfciVi. 012 (C) ^K&l^T^ 50 



[0 17 2] 012 (D) te, 012 (C) 4>ir 

*H-**J6et#3R2 8 0 1 CO«jg©-fiaj?£^bfc0T* 
3. *fS160!lTtt, %Wt¥%k2 8 0 111, «J71^* 
-2 8 11. X.M2 8 12. U>X7W2 8 13,2 
8 1 4, m%mm,=t2 8 15, *^1/>X2 8 l 6T 
#l/££n5. 012 (D) ir^L fc3ttJSOl£*5Rtt 

[0 17 3] fc«U 01 2\Z^tz-7~uV>jLi;5>-[Z 
1a„ 

[0174] 013 (A) tt»»«ISTr* 0 . 3 0 0 1 
teS^ffl/l^k 3 0 0 2 ttiftffUB/ , f*JPT?»-&. ^ 
0 0 1 tMlf^M/1*;i/3 0 0 2 <hti}gi^g|$3 
0 0 3{C43l^T^$nTViS. Jg^gB3 0 0 3 iZ&tf 
*^ffl/X^;i/3 0 0 1 CD^gB3 0 0 4#t|att&ft 
TV\-50,h}tf^ffl/t^^3 0 0 2©^*- 3 0 0 6 

#■5. $e,tr. =gptW>t)ffl3 0 0 5. *fp*-3 0 1 
0. 0 0 7. ^A^jg|53 0 0 8 . T> 

T-±3 0 0 9 £WLTV>£>., 
[01751013 (B) 

0 , ##3101. 3 1 0 2. 3 1 0 3. tEtftft 

*3104, »f£;*-f 5^3 10 5. T>^^-3 1 0 6 

[0 17 6] 013 (C) te^XTV-fT&O. 
3 2 0 1. 3£J3r&3 2 0 2. *^gf5 3 2 0 3^£^t?„ 

[0 17 7] «±©#ic. *mm<Dmmmmitmtt>Tfc 

3. #^J609©^gg*ttHJ6JBffil~4, &tt 

Ml. 2 £ffi^fr*T*>2l3iT3;i 
[0 17 8] 

[0179] sfc. mm$!> j ¥mMi®&<Dmhfkmz?i-$> 
mt-r2>t^?m2<Dmm\t. #2tm\z£tuxm— s« 
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±ICL DD«§ifiCD;gft£ n ft^iHT F T t p 

mte^ttUXfr K) T'fc < , ±m<D± ?\Zn *)imT F 
T <D L D D#|j££Sjgft;-r& Z. t ICJ; 0 7 $ T"^ }- 

[0180] 2ZKmi?)mmzm8:-rz>mi<D*&w 
* jctfsg 2 ©ega^efe-r^sg 2 ©*^£#-trcig/H 
-rn«, sg 1 <z>mm&j:zt?t!, 2 vmrnzmmizmtk-tz 

T £ nfc^feT? £ © T F T £f£ MT -5 £ t iZ J: 0 its 

[0®of»¥ftiaipt] 

[0 1 ] ^mm<Dmmcomm<D— m&^-rm. 

[03] ^^©iiia^j^^f a. 
[04] ^qg^ig^j^^f 0o 
[0 5] ^m<Dnmm^tm. 

[0 6] ^^©SIMM^tm 

[07] *5£m<DMffi<DMm<D~m : £^'?m. 
[0 8] ^moimmoiMmcD— m&^-rm. 
[09] ¥mfrmtp\z<££nz>Ar<Dmg.&mfei<tz 
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*§*£*-r0. 

[010] *%BJ^jgffl LTfPSJLfcfgftgacD-etJ 

[011] ^^^ffl^Tf^iS^nfe^a^SMS: 
*^trfflV^di|»ggftO-^$:^-r0. 

[012] *ftw&m^Tftm.2nfrm£t,mxk&w$: 
^mzm^mn.mM'D-m^-t 0. 
[013] #?gBj§£m>Tf^£nfc?&&*^£ie£ 

10 [014] *5£m<DnM<DMm<D~MZ*k?m. 

[015] *^BJ©||Jfi0!|$;^-r0 o 

[016] *»BJ<D*Jfi^*^T0. 

[017] ^m<Dmm<D^m(D— m&xk-rm. 

[018] LTffrK $ n^^Ttsgo- 

e»j$:^-r0. 

[019] #%BJ£jg^LTfeSS3nfcTFT©m$g 

[«F^©taB^] 

40 1 Il©nft^MTFT 
20 4 0 2 pft^HTFT 

4 0 3 ^2©nft*MTFT 

1162, 1165. 1168 ^T*)VMffi&M 

1163, 1169 g? 2 (D^fmmmm 

1164, 1170 m3<D7fm®mm (v-xig«£ 

116 6 fg 4 (D^fm^M 

1167 gs 5 (DTFmmmm 



[0i] 



<l)WS**SMWOB* 




101 



1 



/<ft ^10* ^ 
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[04] 

(A) 3U0K-e>*fcS 




[05] 



11U 



1164 116*1192 1 1ST UN "IBB UTO 11611168,/^ 



40l:rr*MfflTFr 4M : p mUggTTT 40I:tif»4*B TFT^ 
405: 



1159 1160 




1172 



404:H*TFT 



407: 



11T7 ItTS "75 



405: 
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[0 6] 



[0 7] 




iro mi in iu 



(A) 



[0 8] 

300 Ml m 



(A) 



CB) 



<C) 



7^ 



<© ® © ® © .104 

^ ff\ ^ < 



7 



WMM 



a 



1 1 1 1 n • i?i • 



[09] 



JOS 304 



(B) 



<C) 



© <© @ o 

ffK ff\ ty> *V% ff\ 



(D) 



o i 5 i e i a i a u 



(E) 



Prirary:C« 
FIUE:W7WT2!fl 
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— I 1 1 1 i 
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[0 11] [012] 





lOUMQIfc 
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